Direct addition of BimL to mitochondria does not lead to cytochrome c release.
Pro-apoptotic members of the Bcl-2 family can be subdivided in two classes according to their structure: a group including Bax, Bak, and Bok that display Bcl-2 homology (BH) 1, BH2 and BH3 domains and a second group including Bid (BH3 interacting domain death agonist), Bad, Bim (Bcl-2 interacting mediator of cell death) and several others that contain only a BH3 domain, the BH3-only proteins. The BH3-only proteins have been proposed to activate pro-apoptotic members of the Bax subfamily to trigger a mitochondrial pathway that leads to the release of cytochrome c and other apoptogenic factors. Here we report that the mechanism of action of Bim is different from that of Bid. Although overexpression of Bid or Bim in cells leads to cytochrome c release, only Bid is able to trigger the release of cytochrome c through Bax activation when added directly to isolated mitochondria. Bim(L), although unable to activate Bax, can directly inhibit Bcl-2 or Bcl-x(L). Our data suggest two functional classes of BH3-only proteins: those such as Bid which directly activate Bax-like proteins leading to mitochondrial membrane permeability and apoptosis and those such as Bim which inhibit anti-apoptotic proteins and render the cells more susceptible to apoptogenic stimuli.